Fourier method for solving partial differential equations by Tůma, Karel
Na./cv prace: Fouricrova metoda pro feseni parc.ialnich dirornncialnich rovnic
Autor: Karri Tuma
Katedra (ust.av): Matematicky ust.av UK
Vedouci bakalafske praoo: Mgr. Milan Pokorny, Ph.D.
e-mail vodouciho: pokorny@kar l in .mf f . cun i . cz
Abstra.kt: V pfedlo/ene praci odvodime rovnici vedeni tepla a. rovnici slruny.
Ty pak nasledno. fesime v jodno prost.orove dimenxi ponioci Fonricrovy me-
tody apocivajfci v separaci promennych a nale/eni feseni vc l.varn ncko-
nccnc' fady. Zaljyvainc so t.fonii r u /nymi okrajovynii podininkanii . Dah^ vy-
sotrujomo vlastnosii foscni tcchlo dvou problcmu. Provadinio analyzu kon-
vorgtuicc fx'soni vu tvaru fad v -/avislosti na pocat.ocnich podminkach uloh.
Uka/c-me. /o pornoci Fouriorovy inolody l/.c fosil lako stucionarni ulohy,
konkrctno so zabyvanio Laplaccoviju rovnici s okra jovyni i podminkami na
ruznych oblasloch (k ruh . vyscc. vyscc mc/ ikru / f , mraikru/i).
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Abstract: In the present work we derive the heat equation and the wave
equation. They arc- solved in one space dimension by the Fourier method
that lies in a separation of variables and (hiding the solution in the form
of an in f in i t e series. We study throe different, boundary conditions. Further
we investigate properties of the solutions of these two problems. We analyse
a convergence of (he solutions in the dependence on initial conditions of
the problems. We show tha t also stationary equations can bo solved by the1
Fourier met.hod. Especially wo solve Laplace equation with boundary con-
ditions on several areas (a circle, a sector, a seclor of an annulus. an annulus).
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